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Abstract This article explores the main quarry hypothesis, which is a variant of the
general fishing success hypothesis. It is argued that for some recreational fisheries it
may be more important that the angler catch his target or main quarry than the
quantitative number offish caught in infiuencing the number of fishing days and the
overall quality of the recreational experience. A theoretical function is specified to
explain the length of the fishing trip to Ireland by anglers that have designated
salmon as their main quarry. The empirical estimation of this function indicates that
the length of the fishing trip is positively related to travel cost, but inversely related to
on-site cost per day. Ceteris paribus, the length of the salmon trip to Ireland, is
increased by nearly 23% when the angler gets his main quarry, stressing the
importance of the quality of the catch rather than quantitative number offish caught.
This finding calls into question the traditional fishing success variables such as catch
per day for many recreational fisheries.
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Introduction
Over the past several decades, salmon have been a controversial fish in many parts of the
world. For example, dams and economic development in the U.S. Columbia River basin
have threatened anadromous fish, especially salmon (see Richards 1968). Japan and the
United States have disputed the abstention line for Pacific salmon, and efforts by the
United States to move the Une farther west have failed. Crutchfield and Pontecorvo
(1969) state that "From a world standpoint, there can be no doubt that harvesting Pacific
salmon on the high seas is woefully inefficient. . . ." (192). In the Irish Republic, the
commercial salmon fishery has come into conflict with the recreational fishery. Salmon
landings by rod and line have decline by greater than 50% over the 1952-1985 period,
leading Whelan and Whelan (1986) to state "The serious reduction in runs of fish
[salmon] into freshwater has also adversely affected our angling to the point where it
cannot be seriously promoted abroad" (p. 6).
As a game fish, salmon also seems to differ from other recreational fish in surveys
meant to determine the motivation for recreational fishing. In South Florida, Raybum
and Posnanky (1987) indicate the principal motive for bass fishing is fun and relaxation
(81%), whereas to catch a fish is less important (11%). The Sport Fishing Institute
(1974) has found in repeated surveys of anglers that the actual catching of most game
fish is secondary to the motives of being outdoors and "taking it easy." A recent study of
all game angling in England showed that the benefits of fishing were derived from the
relaxation the sport provides. The actual catching of game fish was ratiked lowest in
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terms of benefits (see Brown 1987). In contrast, a recent study of tbe Scottish salmon
fishery prepared for DAFS (1983) indicated that catching salmon was by far the main
motive for angling. They state '*. . . the sport itself was the most frequently given
response" (p. 10). Thus the "hunting of salmon" may be different in terms of recrea-
tional motives from most game fish. That is, the angler must get his main quarry to
sustain the salmon recreational fishery more than other game fisheries. The main quarry
hypothesis for the recreational salmon fishery is that the failure to land the salmon
quarry has appreciable impact on the demand for salmon angling days and, therefore,
the overall recreational experience. Of course, the main quarry hypothesis is really a
variant of the general fishing success hypothesis. However, fishing success is expressed
in many ways in the literature. For example. Stevens (1965) used catch per day for
salmon and bottom fish, whereas Raab and Steinnes (1980) employed total catch as a
fishing success indicator for river fish. Amdorfer and Bockstael (1986) used expected
catch per day in their analysis of king mackeral.
Two recent papers dealing directly with salmon are of special note. Cameron and
James (1987) and Bishop and Samples (1985) both deal with salmon fishing in tbe
United States. In both articles, fishing success is defined as the number of fish caught
per unit of time. However, Cameron and James (1987) dealt with a per-day limit on coho
and the willingness to pay (WTP) as a dependent variable, whereas Bishops and Samples
(1985) also were attempting to explain WTP. Although these articles statistically linked
WTP witb catch rates, neither one formulated a main quarry hypothesis, which is the
thrust of this article.
Because of the obstacles to salmon angling such as dams, pollution, and, of course,
commercial harvest, the salmon angler in Ireland and elsewhere has a low probability of
catching the main quarry—the prize salmon! The purpose of this paper is to empirically
test the main quarry hypothesis with respect to its existence and degree of importance
using the salmon fishery in the Irish Republic as the study area. To approach this prob-
lem, we first formulate a general economic model to explain the demand for salmon
angling days.
Demand Model for Salmon Angling
Salmon anglers are part of a larger set of anglers that fish for game fish. In a sense,
all fish caught for recreational purposes are game fish, although narrower defi-
nitions of "game fish" exist depending on the country and/or society. The main quarry
hypothesis here singles out salmon as the target of a subset of recreational fishermen. Of
course, the main quarry hypothesis can handle any species such as marlin fishing in the
Gulf of Mexico or swordfishing in the Atlantic Ocean. Fishing tournaments are struc-
tured with a definite main quarry as the objective. Also, the "salmon angler" will catch
other fish that are not his main quarry in the process or pursuit of the main quarry.
Assume that a salmon angler achieves utility from an individual recreational trip as
follows:
U - F(Q,FDS) (1)
where
U = total utility;Main Quarry Hypothesis 73
Q - a composite good containing all other goods and services available to
the recreation ist;
FDS = fishing days for salmon for a given individual trip.
Q may contain such substitutes as other forms of recreation either outdoor or indoor as
well as the whole market basket of commodities and services except the commodity (or
service) FDS'. Notice that the period of analysis is confined to one recreational trip.
For this trip, we must consider the salmon angler's budget constraint.
where.
Y = PQ + ONSCD X FDS + TC (2)
Y — income;
P =• composite price for all other goods and services;
ONSCD - on-site cost per day fished;
TC - total travel cost for the fishing trip.




Consider for a moment the salmon angler's decision making as a two-stage budget
process. In the first stage, he obtains information on TC or travel cost to and from the
site and assumes or expects that ONSCD* is a given on the basis of fragmentary infor-
mation (i.e., asterisk indicates expected on-site cost.)' Figure 1 shows the hypothesized
impact of various levels of TC on FDS. This impact can be found in the intercept of the
budget constraint or (Y-TC)/P. With Y and P held constant, consider the travel cost





Figure 1 Hypothesized impact of travel cost (TC) on length or duration of a Fishing trip holding
on-site cost (ONSCD) constant.74 EW. Bell
will be FDSfl. Consider an increase in TC to TC,. In this case, less net or residual
income (Y-TC) will be available for all other goods embodied in Q and the budget
constraint shifts downward. The angler is hypothesized to select point B and a greater
nuniber of fishing days per trip or FSD,. Thus as travel cost increases, the expansion
path will be from A to D with a higher number of FDS per trip. TC is thus a form of
fixed cost to be spread over more days per trip.
Travel cost must be paid (or purchased) before recreation can begin. The preference
surface pictured in Figure 1 is subject to empirical verification (i.e., FDS and TC are
positively related, ceteris paribus). In the previous literature. Smith and Kopp (1980)
idicate that travel cost models have limits imposed by distance, since recreationists that
travel large distances (e.g., tourists to Ireland) will take trips of longer length. Such a
tourist faces a different decision problem and therefore should be treated differently.
That is, the traditional travel costs method is not applicable for those coming from long
distances, whom we call "tourists.""' A previous formulation of this model was devel-
oped by Gibbs (1974). For purposes of illustration, assume the salmon angler is faced
with TC;; therefore, he will select FDS; according to our hyprothesis.
The salmon angler may arrive at the fishing site expecting ONSCD*/P, which would
occur at point C in Figure 2 (i.e., taken from Figure 1). If expected ONSCD is not equal
to that actually experienced, a second stage budgeting may occur to optimize utility. If
ONSCD is lower than expected, the budget line will swing out and to the right and the
fishing days per trip may expand to FDS4 (point E on utility surface). Conversely, a higher
than expected ONSCS will constrict FDS, possibly falling to FDS5 at point F in Figure 2.
We do have an on-site demand or trip function for days fishing by tourists using on-site
cost as the price variable while holding TC constant from the first budget stage since that
stage is ex post. Thus it is hypothesized that FDS and ONSCD have an inverse relation-
ship. Consumer surplus could be computed from such a function, ceteris paribus.
The Main Quarry Hypothesis and Other Demand Shifters
We have so far considered some of the main economic variables that may be factors in
influencing the duration of a fishing trip. These economic factors influence the demand
for fishing days per trip. The main quarry hypothesis is specified as being a demand
shifter.'' Let us specify the following demand function for recreational salmon fishing:
FDS " F(TC; ONSCD; DMQ) (3)
where FDS, TC and ONSCD have been defined above. DMQ is the main quarry dummy
variable or
0 = salmon angler does not catch main quarry;
1 = salmon angler catches one or more salmon.
What is the influence of failing to catch the main or target quarry on FDS? As specified,
DMQ should have a positive influence on FDS (i.e., catching main quarry will increase
demand or duration of fishing trip). Conversely, as DMQ falls from unity (i.e., catching
main quarry) to zero (i.e., not catching main quarry), the salmon angler may become
discouraged and reduce the duration of his trip.
Expression (3) is the essential equation to be empirically tested; however, there are




Figure 2 Hypothesized impact of on-site cost (ONSCD) on length or duration of a fishing trip
holding travel cost (TC) constant.
variables that relate to the quality of the recreational experience. Although pursuing his
main quarry, the saltnon angler may catch other game fish.' Thus the number of fish
caught per day or NFCD may influence positively the length of stay. Also, the average
size or weight of game fish or WF caught may contribute to increased DFS. These
variables tend to be more quantitative than qualitative involving numbers of fish or size
of such fish rather than the kind of fish such as the main quarry! Also, the region fished
within a country may also be important with respect to the quality of the recreational
experience. At the empirical level, this hypothesis (i.e., different lengths of fishing trips)
may be tested by a series of regional dummy variables.
Individuals also vary in their devotion to fishing, so we have formulated five indices
to measure different preferences (i.e., specialists versus generalists); see Table 1.
Finally, sex (dummy variable), age of angler, and gross annual income of angler or Y
were included as potential demand shifters. Also, for some areas or sites, the angler may
have to pay for the use of the resource. FFD or fees for the right to fish per day were
included separately from ONSCD to obtain the influence, if any, of the property rights
structure.^
Data Source
In conjunction with the Central and Regional Fisheries Boards of the Irish Republic, the
Economic and Social Research Institute of Dublin conducted 86 face-to-face interviews
with foreign anglers visiting Ireland in 1986. These anglers were designated as game
fishermen.'' Of the 86 interviews, 55 or 64% designated their main quarry as salmon. It
is this sample base dealing exclusively with "salmon fishermen" that we analyze. Infor-
mation was obtained for only the present fishing or recreational trip to Ireland by foreign
salmon anglers (i.e., nonresidents). The Irish Tourist Board (Bord Failte Eireann) pro-
vided a stratified random sample of hotels, guesthouses, farmhouses, and caravan/
camping by counties, from which the sample was randomly drawn.
Of particular interest, the survey was conducted throughout 1986 and many salmon




Percent of total recreational trip devoted to fishing
DF2 Total fishing days per year (all sites)
DF3 Dummy variable: Assign 1 if fishing club member; 0 if not
D^'* Dummy variable: Assigned 1 if read fishing magazines; 0 if not
DF5 Years fished (all sites)
their trip, to the Irish Republic. That is, 72.7% of those salmon fishermen interviewed
had more days remaining in their stay. Thus fishing days per trip or FDS has an actual
and expectational component. Salmon anglers who had not completed their trips were
asked to project their remaining days. This method of sampling is forced on the re-
searcher since all anglers or respondents in many economic surveys have not completed
their activities to be measured. There is also one advantage. Some may question the
direction of causality between DFS and DMQ. That is, ceteris paribus, longer fishing
trips may increase the probability of obtaining the main quarry. However, the dependent
variable is, in part, expectational; therefore, the angler will project additional days based
upon his fishing experience partway through the fishing trip. Thus it is hypothesized that
causality run primarily from DMQ to DFS rather than the reverse, Some additional data
about the structure of the sample may be helpful (see Table 2).
Group I has both an actual and expectational (i.e., projected) component; Group II
has no expectational component. Since the two groups were randomly sampled, there is
no reason to think that any other variable except the sampling procedure of asking
respondents to project additional days might influence the total mean of FDS.
Groups I and n have total means that are not statistically different at the 1 % level.
Also, there was no statistical difference (at the 5% level) for slope dummies between
Groups I and II for the empirical results presented below. Therefore, we are content
with the hypothesis that increases in DMQ (i.e., zero to unity) increase FDS or that
DMQ is exogenous.^
Empirical Results
Using the 55 observations on salmon anglers visiting the Irish Republic, a cross-section
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variable and on-site cost per day (ONSCD); travel cost per trip (TC); the main quarry
{DMQ), and all other categories of demand shifters discussed above as independent vari-
ables.^ The multiple regression was computed in logarithmic and linear form. Regression
results for the entire model are shown in Table 4. Variables were eliminated from the
regression model if they were not statistically significant at the 5% level. All variables
were eliminated from the equation on this basis except income that must be held constant
in the theoretical model specified above. Table 3 shows the final regression results.
The logarithmic specification outperformed the linear formulation by a wide margin
as indicated by the adjusted R square and F statistics. From Rao and Miller (1971), the
equation yielding the minimum residual sum of squares was logarithmic; therefore, the
null hypothesis that the functions (logs versus linear) are empirically equivalent was
rejected at the 95% confidence level. Therefore, we restrict our discussion to al-
garithmic resuhs. The data on salmon anglers in the Irish Republic are consistent with
the basic demand model discussed above. TC was positively related to DFS, whereas
ONSCD is inversely related to DFS and both independent variables are statistically
significant at the 1% level using the logarithmic specification."* Of particular signifi-
cance, the main quarry variable, DMQ, was statistically significant at the 1 % level. The
Least-Squares Cross-Section Regression of the Demand Model Testing the Main
Quarry Hypothesis: Foreign Salmon Anglers Visiting the Irish Republic (1986)


























































'Arithmetic mean of DFS - 9.055 days; geometric mean of DFS - 8.085 days.
Vvalues in parentheses.
Source: Unpublished survey of the Economic and Social Research Institute (ESRI) Dublin,
Ireland.Least-Squares Cross-Section Regression of the Demand Model
for Salmon Anglers Visiting the Irish Republic (1986)'
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Tiible 4 {Continued)
Least-Squares Cross-Section Regression of the Demand Model
for Salmon Anglers Visiting the Irish Republic (1986)'
(Dependent Variable: Fishing Days Per Trip)^
(Sample Size: 54)
Arithmetic
Independent Logarithmic Linear Mean of
Variables Form^ Form' Variables
R' .561 .339
F 4.566 2.433
'Number of observations in this table is one less than T^ble 3 since one observation lacla one or
more of the independent specified here.
^Arithmetic mean of FDS - 9.06 days; geometric mean of FDS - 8.07 days,
t-values in parentheses.
Source: Unpublished survey of the Economic and Social Research Institute (ESRI) Dublin,
Ireland.
natural antilogarithm of the estimated DMQ coefficient is 1.225. Since the logarithmic
specification is a multiplicative relation (i.e., Cobb-Douglas equation), 1.225 is the
multiplier to indicate the increase in the dependent variable, DFS. Or, if DMQ is in-
creased from zero to unity, the dependent variable will increase by 22.5%. Therefore,
the statistical impact of the main quarry hypothesis is considerable. There is also some
evidence that the first salmon caught (DMQ) as opposed to no salmon caught is the
major influence on demand. That is, successive salmon caught have a smaller and
smaller impact on DFS." As an indication of the additional days added to the trip once
the main quarry is captured, consider the impact at the arithmetic and geometric means
of FDS, for example:
1.225 (X - 9.055) = 11.094
1.225 (GM - 8.085) = 9.904
Thus approximately two more days will be added to the salmon fishing trip if a salmon is
caught. The economic effect is to inject more export income into the Irish Republic. In
Table 3, on-site cost per day averages $91.20. The acquisition of the main quarry by the
salmon angler will result in additional expenditure of approximately $182.40 per angler for
an individual trip (i.e., 2 x $91.20). The host country providing recreational salmon
fishing may consider the DMQ an important policy variable in generating foreign ex-
change.
Finally, two indices used to measure devotion to fishing were statistically significant
at the 1% level. These were percent of total recreational days spent fishing and whether
an angler belonged to a fishing club or not. Anglers who are members of fishing clubs
spend 25% more time fishing per trip than those that are not members. Variations in the
sample income bad no statistical influence on the length of the fishing trip. However,
foreign salmon fishermen in Ireland had gross annual incomes of $30,595 compared to
that of coarse anglers of $18,769 obtained from the same ESRI curvey, or 63% higher.80 F W. Bell
suggesting the salmon angling is for the relatively more affluent.'^ In contrast to pre-
vious studies, the number of fish caught per day (NFCD) is not a significant variable (at
the 5% level). Thus the ex ante decision to fish a given site for saimon is a function of
the main or target quarry. The regional dummy variables are all statistically insignificant
(at the 5 % level) indicating that the length of the trip is the same among regions in
Ireland. So, we can rule out other site characteristics except catch and on-site cost.
Finally, there is almost no correlation between success rates and on-site costs. Ireland
does not have recreational fishing towns. If you fish on the River Shannon, you are more
likely to stay in small towns such as Limerick, which offers much diversity.
Conclusions
Although game fishermen may catch a diversity of game fish, they may have one main
quarry that greatly influences demand for recreational fishing days. In this work, we call
this the main quarry hypothesis. In the case of foreign salmon angling in the Irish
Republic, we found statistical consistency with this hypothesis. The ability to catch the
main quarry (e.g., salmon) increased fishing days by 22.5% per fishing trip. There is
also some evidence that attainment of the main quarry (i.e., no salmon as opposed to one
or more salmon) is more of a demand determinant than increasing numbers of the main
quarry caught. The t-value for DMQ in Tkble 3 indicates statistical significance at the
5% level. A higher level of statistical significance might be more comforting. This
experiment might be repeated with other fisher data. Some might posit an opposite sign
for the main quarry. That is, once achieving the main quarry, the angler may quit fishing
and therefore reduce the length of stay. However. DMQ is a variant of the quality of the
recreational experience. Thus a higher DMQ will shift the demand curve upward and to
the right and thereby increase consumer surplus and days per trip. The estimated sign of
DMQ is positive and consistent with the latter hypothesis.
Fishery managers may benefit from the analysis in the study. For example, bag limits
on salmon may be reduced to spread a fixed resource among anglers so that a greater
percentage obtain their main quarry. Or smaller reallocations from commercial to recrea-
tional fisheries may be needed if the first salmon (as opposed to no salmon) has such a
demand impact. The main quarry hypothesis has statistical validity for salmon, which
may be at variance with the literature that stresses other aspects of game fishing as being
more important as a motive for fishing such as rest and relaxation as opposed to catch-
ing a specific fish. More species should be tested using tbe main quarry hypothesis.
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Notes
1. It is the purpose of this specification to explain how many recreational days are spent by a
foreign angler, for example, at a salmon fishing site such as the Irish Republic. A fishing site is
defmed in terms of an entire country or state. There is no attempt to deal with the ex ante choice
among sites nor an anempt to isolate site choices within a country at the theoretical level. At theMain Quarry Hypothesis 82
empirical level, regions of a country can be analyzed using dummy variables. This is explored in
the empirical section.
2. In recreational planning, TC or travel cost is usually the first information obtained such as
flight fares or the cost of car ferry services (e.g., England to Ireland), whereas on-site cost
(ONSCD) information may be only fragmentary, such as accommodation cost (e.g., bed and
breakfast) and the cost of meals. The information cost in obtaining the price of a pint of lager or a
steak dinner is too high to get precise estimates so that is why ONSCD is expected with potentially
a considerable variance. The consumer adjusts to information on prices as the recreational trip
progresses.
3. The most important assumptions of the traditional travel cost are as follows: (a) the
objectives of the trip, (b) the amount of time spent on site, and (c) the mode of travel. Constant
on-site time is violated for those coming from great distances. Typically, visits by those coming
from long distances are deleted from the sample. If done, the traditional travel cost method may
still be applicable.
4. The demand curve is defined as the relation between ONSCD and FDS in Figure 2.
Therefore, travel cost in Figure 1 may also be considered a demand sbifter. An anonymous referee
has suggested that the relation between FSD and ONSCD is not strictly a demand function.
However, within the context of one trip to the fishing site, this relationship posits an hypothesized
inverse relationship between price per day (ONSCD) and the quantity of days taken (FSD) per trip
via a standard utility function as Sf)ecified in Figures 1 and 2. The author feels that within the one
trip context, this relationship can be called a demand curve which explains the length of the fishing
trip (i.e., quantity demand) as a fxinction of price paid per day ceteris paribis.
5. Other game fish consists of sea trout, hrown trout, and rainbow trout.
6. ONSCD reflects a fee for staying near the resource, but not a fee for the use of the fishery
resource. FDS and FFD would be expected to be inversely related and reflect a demand curve for
the use of the resource.
7. In Ireland, United Kingdom and Europe, game fishermen are quite distinct from coarse
fishermen. The former have target or main quarry species consisting of salmon, sea (white) trout,
river brown trout, and lake trout/rainbow trout, whereas the latter contains such species as pike,
bream, perch, etc.
8. As an alternative specification, the following function was estimated DFS — f(ADFS;
DMQ, VAR) where DFS contains actual and expected days fished: ADFS — actual days fished for
salmon at the point of interview, whereas DMQ = whether one had achieved the main quarry or
not whereas VAR - all other variables shown in Table 3. The purpose of this specification was to
see if catching the main quarry increased expected days per trip since actual days per trip to data
are held constant {ADFS). DMQ was positive and statistically significant at the 5% level and all
other variable showed almost identical results as shown in Table 3. DMQ was also significant
when only EDFS (expected day fished) was used as a dependent variable.
9. On-site costs include accommodations and meals, tackle and bait, boatmen/boat hire, and
state angling license. Travel cost includes cost of (return) ticket to Ireland, car rental, taxi fares,
petrol and oil, car repair in Ireland, and conducted tours.
10. A 10% increase in TC would increase DFS by only 1.66%. A 10% increase in ONSCD
would decrease DFC only 1,8%, Both demand variables explaining the length of the fishing trip
are very inelastically related to DFS.
11. The variable DMQ may be specified as follows:
DMQ (I) 0 : no salmon; I: one or more salmon.
DMQ (2) 0 : 1 salmon or less; 1: 2 or more salmon.
DMQ (3) 0 : 2 salmon or less; I: 3 or more salmon,
DMQ (4) 0 : 3 salmon or less; 1: 4 or more salmon.
DMQ (5) 0 : 4 salmon or less; I: 5 or more salmon.
These DMQ variables were all included in expression (3) and then run separately (i.e., each DMQ
entered alone) in equation (3). DMQ (2) through DMQ (5) were never statistically significant at82 F. W. Bell
the 5 % level and showed declining values of their coefficients. This would seem to indicate that it
is the attainment of one or the first quarry that infiuences the trip duration rather than an increas-
ing number of the main quarry. This is consistent with diminishing utility of the main quarry after
it is achieved, at least in the case of salmon.
12. In Ireland and parts of Europe, there is a distinction made between game and coarse
fishermen on the basis of species of interest. Coarse fishermen may be considered less discrimi-
nating catch such species as bream, perch, pike, rudd, tench, eels, and roach. Such fish are more
ubiquitious and available in greater quantities than game fish as discussed In footnote 7.
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